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i. Cell Culture –Waiver Request Granted (MRID 467854-17, 467854-19; Gdln. 152A-16; OPPTS 
Gdln. 885.3300) 
These tests are designed to provide information on the ability of viral pest control agents to infect, 
replicate in, transform or cause toxicity in, mammalian cell lines. Plant viruses are not known to 
infect mammalian cells and replicate in mammals; plant viruses are not known to produce toxic 
compounds or directly damage tissues and directly infect plant cells (a vector is required for 
mechanical infection to plants).  Furthermore, no health effects were noticed when several similar 
infectious plant viruses (including ZYMV-WK) were repeatedly injected into rabbits to detect 
polyclonal antibody production over several weeks, in studies conducted in a 10-year period, 
according to 1986-1996 lab records. 

j.	 Acute Toxicology Tier 2 - Supplemental-Not required (MRID 467854-17; Gdln. 152A-20; 
OPPTS Gdln. 885.3550) 

Based on the data generated in accordance with Tier I data requirements (40 CFR Part §158.740(c)), 
Tier II tests (Guidelines 152B-40 through 152B-49), which include acute oral, acute inhalation, acute 
intraperitoneal/intracerebral, primary dermal, primary eye, immune response, teratogenicity, virulence 
enhancement, and mammalian mutagenicity, were not required.

 k. Subchronic Toxicity and Pathogenicity – Supplemental-Not required (MRID 467854-17;  
Gdln. 152A-21; OPPTS Gdln. 885.3600) 
Based on the data generated in accordance with Tier I data requirements (40 CFR Part §158.740(c)), 
Tier II subchronic toxicity and pathogenicity tests were not required. 

l. Subchronic, Chronic Toxicity and Oncogenicity 
Based on the data generated in accordance with Tier I data requirements (40 CFR Part §158.740(c)), 
Tier II tests (Guidelines 152B-40 through 152B-49), which include acute oral, acute inhalation, 
subchronic oral, acute intraperitoneal/intracerebral, primary dermal, primary eye, immune response, 
teratogenicity, virulence enhancement, and mammalian mutagenicity, were not required. Tier III tests 
(Guidelines 152-50 through 53), which include chronic testing, oncogenicity testing, mutagenicity, 
and teratogenicity, were also not required.  

m. Effects on the Endocrine System 
  EPA is required under section 408(p) of the FFDCA, as amended by FQPA, to develop a screening    
  program to determine whether certain substances (including all pesticide active and other ingredients)   
 "may have an effect in humans that is similar to an effect produced by a naturally-occurring estrogen, 
  or other such endocrine effects as the Administrator may designate." Zucchini Yellow Mosaic Virus – 
Weak Strain is not a known endocrine disruptor nor is it related to any class of known endocrine  
disruptors. 

  Consequently, endocrine-related concerns did not adversely impact the Agency’s safety finding for  

Zucchini Yellow  Mosaic Virus - Weak Strain. 
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2. Dietary Exposure Assessment 

a. Food Clearances/Tolerances 
This is the first proposed Section 3(c)(5) unconditional registration of ZYMV-WK. There is zero to 
negligible potential for toxicity, and justifiable waiver requests and rationale adequately support a 
determination of a lack of adverse effects through oral, inhalation, dermal, and eye routes of exposure. 
The ecology of naturally occurring strains of ZYMV and other plant viruses is such that routine 
exposure among farm and laboratory personnel, and consumers has occurred for a long history of 
these plant viruses, which have not led to any known adverse effects.  Therefore, the Agency has 
determined that there is a reasonable certainty that no harm is likely to result from exposure to the 
active ingredient. This includes all anticipated dietary exposures for which there is reliable 
information. As such, an exemption from the requirement of a food tolerance for residues of ZYMV-
WK is being established concomitant with the unconditional registration (40 CFR Part 180).  

b. Dietary Risk Characterization 
The mode of action for ZYMV-WK to protect Cucurbitaceae against severe ZYMV involves 
intentionally inoculating healthy plants to prevent infection by more virulent ZYMV strains. Plant 
viruses are not known to infect mammalian cells and replicate in mammals.  Virus-infected food plants 
have always been in the human and domestic animal food supply. Most plants may be infected by at 
least one virus, and components of plant viruses are often present in the produce of crop plants.  
Zucchini Yellow Mosaic Virus is not new to the U.S., nor to the food supply; the first reports of 
ZYMV in the United States were in 1981. To date, there have been no reports of adverse human or 
animal health effects associated with consumption of plant viruses in food. Therefore, EPA concludes 
that intended uses of ZYMV-WK on cucurbit plants pose negligible to no risk for the general 
population, including infants and children (BPPD Reviews – January 31, 2007 and March 22, 2007).  

c. Drinking Water Risk Characterization 
ZYMV-WK is not intended for use in drinking water or other aquatic bodies; nor are its uses likely to 
result in this virus reaching surface water or ground water that might be used as potable water.  In the 
unlikely event that ZYMV-WK would reach water consumed by humans, the Agency concludes that 
there is reasonable certainty that no harm will result to humans from all anticipated exposures through 
water to any residues resulting from these intended uses, due to the lack of infectivity of plant viruses 
in humans. 

d. Acute and Chronic Dietary Risks for Sensitive Subpopulations Particularly Infants and 
Children 
There is a reasonable certainty that no harm to the U.S. population, including infants and children, will 
result from aggregate exposure to residues of ZYMV-WK as a microbial pest control agent. This 
includes all anticipated dietary exposures and all other exposures for which there is reliable 
information.  ZYMV-WK is a weak strain of Zucchini Yellow Mosaic Virus of cucurbit plants; and 
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ZYMV-WK is not toxic, not pathogenic and not infective to mammals.  Therefore, exempting ZYMV-
WK from the requirement of a tolerance is considered safe and poses no significant risks. 

e. Determination of Safety for U.S. Population, Infants and Children 
There is a reasonable certainty that no harm to the U.S. population, including infants and children, will 
result from aggregate exposure to residues of ZYMV-WK due to its use as a microbial pest control 
agent. This includes all anticipated dietary exposures and all other exposures for which there is reliable 
information. As discussed in Section III.B.2 above, ZYMV-WK is non-toxic, non-pathogenic, and non-
infective to mammals. Accordingly, exempting ZYMV-WK from the requirement of a tolerance is 
considered safe and poses no significant risks. 

FFDCA section 408(b)(2)(C) provides that EPA shall apply an additional tenfold margin of exposure 
(safety) for infants and children in the case of threshold effects to account for prenatal and postnatal 
toxicity and the completeness of the database on toxicity and exposure, unless EPA determines that a 
different margin of exposure (safety) will be safe for infants and children.  Margins of exposure 
(safety), which often are referred to as uncertainty factors, are incorporated into EPA risk assessment 
either directly or through the use of a margin of exposure analysis, or by using uncertainty (safety) 
factors in calculating a dose level that poses no appreciable risk.  As mentioned previously in the 
toxicological profile, humans, including infants and children, are commonly exposed to plant viruses 
through food, where they are commonly found, with no known or reported adverse effects.  As 
discussed previously, the Agency has concluded that ZYMV-WK is non-toxic to mammals, including 
infants and children. Because there are no threshold levels of concern to infants, children, and adults 
when ZYMV-WK is used as labeled, the Agency has determined that an additional margin of safety for 
infants and children is unnecessary. 

f. Aggregate Exposure from Multiple Routes Including Dermal, Oral, and Inhalation 
The potential for aggregate exposure should be adequately mitigated if label instructions are followed. 

i. Dermal 
Dermal exposure is limited by use of the required PPE in occupational settings, and workers 
are advised to avoid skin contact and to wash any exposed skin or clothing (see Section 
III.B.4). 

ii. Oral 
Oral exposure would occur primarily from eating treated produce, specifically cucurbits.  
However, negligible to no risk is expected, because ZYMV-WK is a plant virus and as such, is 
non-toxic, non-pathogenic and non-infective to animals, including humans.  Based on the acute 
oral toxicity study, the pesticide is classified as Toxicity Category IV for oral exposure (BPPD 
Review—January 31, 2007; for more discussion, see Section III.B.3).   
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iii. Inhalation 
The greatest likelihood of inhalation exposure would occur in an occupational setting, among 
mixers/loaders and applicators. However, as summarized in the above text, ZYMV-WK is a 
weak plant virus and is non-infective, non-pathogenic, and non-toxic to mammals, including 
humans. Despite the benign nature of the active ingredient, the Agency requires that all 
workers exposed to microbial pesticides wear a dust/mist filtering respirator. As such, the risks 
anticipated for inhalation exposure are considered minimal. 

g. Cumulative Effects 
Section 408(b)(2)(D)(v) of the FFDCA requires the Agency to consider the cumulative effect of 
exposure to ZYMV-WK and to other substances that have a common mechanism of toxicity. These 
considerations include the possible cumulative effects of such residues on infants and children. As 
determined in Section III.B.2 above, ZYMV-WK is non-toxic and non-pathogenic to mammals. 
Consequently, no cumulative effects from the residues of this product with other related microbial 
pesticides are anticipated. 

3. Occupational and Residential Risk Characterization 

a. Non-occupational Residential, School and Day Care Exposure, and Risk Characterization 
Zucchini Yellow Mosaic Virus - Weak Strain will be applied to young cucurbit plants in a semi-
contained environment before transplanting to an agricultural field for further crop and fruit 
development.  Although some applications may be made near residential areas, no harm would 
be expected to result from exposure to ZYMV-WK due to its low toxicity classification (see 
Section III.B.2 above) and due to the directed method of application in semi-contained 
environments. 

b. Occupational Exposure and Risk 
         Potential worker and pesticide handler exposure to ZYMV-WK is not expected to pose any undue 

risk. Appropriate Personal Protective Equipment (PPE) are required to mitigate any potential  
         risks to workers and pesticide handlers. PPE for workers and handlers consists of long-sleeved  
         shirt, long pants, shoes, socks, waterproof gloves, and a filtering respirator. To perform post- 
         application activities, early entry workers must wear coveralls in addition to the PPE described  

above. 

The primary routes of exposure for mixer/loaders and applicators would be dermal and/or 
inhalation exposure. The waiver requests and accompanying justification for the acute 
toxicity/pathogenicity studies and additional OPPTS requirements (see Table 2) submitted in 
support of the registration demonstrated that ZYMV-WK is non-toxic, non-pathogenic and non-
infective to mammalian organisms. As such, the risks anticipated for occupational exposure are 
considered minimal (Section III.B.2 above). 
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C. Environmental Assessment 

1. Ecological Effects Hazard Assessment 
Below is a summary of the ecological effects database evaluated in support of this action (Table 4). A 
determination of reasonable certainty that no incremental irreversible adverse effects to wild 
mammals, avian species, insects including beneficial insects, freshwater fish, aquatic invertebrates, 
estuarine and marine animals or to the vast majority of plant species will result from the intended 
applications to cucurbit crops. The database consists of acceptable waiver requests supported by 
scientific rationale and submitted data that support the conclusion that there are no incremental 
irreversible hazards to nontarget organisms as a result of intended uses of ZYMV-WK. 

Table 4. Tier I – Microbial pesticides nontarget organism data requirements for ZYMV-WK. 
Test 

Guideline 
Data 

Requirement 
MRID Nos. Study Classification Data Requirement 

Statusc 

154-16a 

885.4050b 

Avian oral 46785408 

46785423 
ACCEPTABLE WAIVER RATIONALE FULFILLED 

154-17 

885.4100 

Avian injection 46785423 ACCEPTABLE WAIVER RATIONALE FULFILLED 

154-18 
885.4150 

Wild mammal 46785423 ACCEPTABLE WAIVER RATIONALE FULFILLED 

154-19 
885.4200 Freshwater fish 

46785423 
ACCEPTABLE WAIVER RATIONALE FULFILLED 

154-20 
885.4240 

Freshwater 
aquatic 
invertebrate 

46785423 ACCEPTABLE WAIVER RATIONALE FULFILLED 

154-21 
885.4280 

Estuarine and 
marine animal 46785423 ACCEPTABLE WAIVER RATIONALE FULFILLED 

154-22 
885.4300 

Nontarget plant 46785408 

46785421 

46785422 

47008302 

ACCEPTABLE WAIVER RATIONALE.  
The majority of the submitted published 
literature and 2 independent studies document 
that the MPCA, ZYMV-WK differs from other 
ZYMV strains (i.e., those that cause severe 
disease) in terms of plant host range and 
transmission potential, and that natural 
infections are predominantly restricted to the 
Cucurbit family. In experimental settings, 
latent, localized, non-systemic ZYMV-WK 
infections have been noted following 
artificial inoculation in several tested plant 
species. 

FULFILLED 
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Unlike ZYMV, ZYMV-WK is poorly aphid-
transmitted. In a study designed to 
investigate potential synergism of ZYMV-WK 
with other cucurbit plant viruses,  there was 
no increase in the severity of symptoms in 
plants challenged with cucurbit viruses + 
ZYMV-WK compared with those plants 
challenged with only ZYMV-WK. For 
complete text, refer to Item III.C.1.g. 
Nontarget Plants 

154-23* 
885.4340** 

Nontarget insect 
testing 

46785423 ACCEPTABLE WAIVER RATIONALE FULFILLED 

154-24 
885.4380 

Honey bee 
testing 

46785423 ACCEPTABLE WAIVER RATIONALE FULFILLED 

155A-1,2 

885.5000 

Background for 
microbial 

Pesticides 
testing 

46785424 ACCEPTABLE WAIVER RATIONALE FULFILLED 

155A-10 

885.5200 

Expression in a 
terrestrial 

Environment 

46785425 ACCEPTABLE WAIVER RATIONALE FULFILLED 

155A-11 

885.5300 

Expression in a 
freshwater 

Environment 

46785425 ACCEPTABLE WAIVER RATIONALE FULFILLED 

155A-12 

885.5400 

Expression in a 
marine or 
estuarine 
environment 

46785425 ACCEPTABLE WAIVER RATIONALE FULFILLED 

aMicrobial Pesticide Guidelines Reference No. (40CFR 158.740)
bOPPTS Microbial Pesticide Test Guidelines 
CFulfilled = Data Requirement Complete 

a. Avian Oral- Waiver Request Granted (MRID 46785423; Gdln. 154-16; OPPTS Gdln. 
885.4050) 
b. Avian Injection- Waiver Request Granted (MRID 46785423; Gdln. 154-17; OPPTS 
Gdln. 885.4100) 
c. Wild Mammal- Waiver Request Granted (MRID 46785423; Gdln. 154-18; OPPTS Gdln.  
885.4150) 
d. Freshwater Fish Waiver Request Granted (MRID 46785423; Gdln. 154-19; OPPTS 
Gdln. 885.4200) 
e. Freshwater Aquatic Invertebrate- Waiver Request Granted (MRID 46785423; 
Gdln. 154-20; OPPTS Gdln. 885.4240) 
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